ABSTRACT Introduction: Governador Valadares is an endemic area of American tegumentary leishmaniasis (ATL). The detection rate was 15.36 per 100,000 habitants from to 2006 (Miranda, 2008 . This study aimed to analyze the effects of age on the frequency of adverse reactions caused by antimony in the treatment of ATL in the City of Governador Valadares, State of Minas Gerais, Brazil, during 2009. Methods: Data were collected from the forms of the Information System for Notifiable Diseases, and from charts, questionnaires, and home visits to patients. Results: The study included 40 patients, 26 (65%) of whom were males. Individuals over the age of 50 had a 66% higher rate of adverse effects than subjects who were 50 years old or less (CI 95%, 1.14-2.41). The average age of individuals who reported some type of adverse effect was 44.11 years (SD = 20.14), while the average age of the group that did not report any adverse effect was of 25.46 years (SD = 18.37; p < 0.01). Clinical healing was 67.5%, and 10% of patients discontinued the treatment. Conclusions: In the treatment of ATL, the age of patients should be considered, because most adverse reactions occur in individuals over 50 years of age. For this reason, the drug should be used with restriction in these cases.
INTRODUCTION
For the treatment of American tegumentary leishmaniasis (ATL), the first drug of choice is pentavalent antimony. The Ministry of Health recommends 10 to 20mg/kg/weight dosage per day of pentavalent antimony for 20 days. There may be a second treatment cycle for 30 days when lesions are not healed after completing 90 days of the first cycle¹.
Patients may present some adverse effects from medication, such as arthralgia, myalgia, inappetence, nausea, vomiting, gastric fullness sensation, epigastric pain, heartburn, abdominal pain, rash, fever, weakness, headache, dizziness, and insomnia. Fatal arrhythmias are rare, and there are few cases of sudden death². Patients over 50 years old with a heart condition, kidney failure, liver disease, and Chagas disease should undergo previous cardiologic evaluation, since for such individuals the toxicity of the drug is increased. The use of pentavalent antimony is contraindicated for pregnant women, because these drugs may cause abortion; these drugs cross the transplacental barrier and may impregnate the nervous tissue of the fetus, leading to severe mental retardation syndromes. In these cases, the treatment involves local care, clinical observation, and the use of amphotericin B 1, 3 .
The therapeutic response to treatment with pentavalent antimony has so far not been satisfactory. According to different authors, the success rate varies from 26% to 100% of patients treated after a first period of antimony administration [4] [5] [6] [7] [8] . In another study conducted in Cuiabá, State Major Article of Mato Grosso, Brazil, the failure rate was 47%, that is, no healing or recrudescence of skin lesions was found during the three month followup after the first treatment regimen 9 . The aim of this study was to analyze the effect of age on the frequency of adverse effects caused by antimony in the treatment of patients with ATL in Governador Valadares, State of Minas Gerais, Brazil.
METHODS
The study was conducted at Dr. Alexandre Castelo Branco (CREDEN-PES), a Referral Center for Endemic Diseases and Special Programs of the Municipal Health Department of Governador Valadares, State of Minas Gerais, Brazil, as the city is a regional referral center for health care 10 .
All individuals diagnosed with ATL and treated at CREDEN-PES from January to December 2009 were eligible for this study.
The following were used as information sources for this study: the Information System for Notifiable Diseases (SINAN) American tegumentary leishmaniasis notification form, and as additional sources, patient charts and questionnaires answered directly by the patients through face-to-face interviews.
The economic and sociodemographic variables studied were gender, age, place of residence, occupation, marital status, level of education, household income, and race/color.
The clinical and epidemiological variables were diagnosis and treatment as well as anthropometric measurements and clinical evolution.
For the diagnosis and treatment the following were studied: parasitological and immunological tests; histopathological and complementary tests; response to treatment; monitoring of the first, www.scielo.br/rsbmt
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Diniz DS et al -Relationship between age and adverse effects of pentavalent antimony second, and third medical consultations during the treatment period; weight, clinical evolution, and time between onset of symptoms and diagnosis; and comorbidities, adverse reactions, and regular treatment. Individuals diagnosed with ATL underwent treatment with pentavalent antimony (glucantime) as a first drug of choice. The doses were from 10 to 20mg/Sb +5 /kg/day for 20 consecutive days for the cutaneous form, and 20mg/Sb +5 /kg/day for 30 consecutive days for the mucosal form, following the therapeutic scheme recommended by the Ministry of Health.
Clinical evolution was monitored through medical records for three months after the patient received the treatment regimen. Thus, for the conclusion of cases the following situations were considered: healing, nonhealing, and treatment abandonment. The criteria for clinical healing were epithelialization of ulcerative lesions, total regression of the infiltration, and erythema. Non-healing was considered when healing of the lesion was not complete within three months after the treatment regimen. Treatment was considered abandoned when healing of the lesion was not complete and the patient did not show up 30 days after the third appointment, which occurs when the third month of treatment regimen ends.
The study population was monitored up to three months after completion of the treatment regimen. According to the Ministry of Health, this is the time set for ending the case in SINAN because during such time it is possible to evaluate the clinical evolution after the use of ATL medication.
The questions used for data collection were coded, and later an instrument for electronic data collection based on the questionnaire categories was created to process and store data in EpiInfo/WHO. The difference between proportions was assessed using the chi-square or Fisher exact test when at least one of the cells of the table had a value below 5, with a significance level of 5% (p <0.05). Differences between the averages were tested by Student's t test, with a significance level of 5% (p <0.05). The Odds ratios (OR) test and confidence interval (CI) of 95% which were estimated by logistic regression to identify the effect of independent variables upon the dependent variable.
Ethical considerations The study was approved by the Ethics Committee on Human Research at the University Vale do Rio Doce, Governador Valadares, MG, filed under Nº. PQ 025/07-11.
In the period from January to December 2009, 42 individuals with ATL were reported at CREDEN-PES. Of this population, 40 individuals were studied; there was a loss of 4.8% of the total reported cases.
In relation to the sociodemographic characteristics of the studied population, 26 (65%) participants were male and 14 (35%) were female.
The age groups found were as follows: 13 (32.5%) individuals (children and adolescents) were 8 to 19 years old, 14 (35%) were 20 to 50 years old, and 13 (32.5%) were 51 years of age and older. Among the patients who had adverse reactions, 57.1% were females older than 50 years and 19.2% of them were male. Among the studied subjects, 62.5% were classified as non-white (individuals who had brown or black skin); 58.8% of men lived with their spouses, and 58.2% of women lived without spouses.
Regarding education, 20% of the subjects did not attend school; 25% had 1-4 years of schooling and 55% had more than 5 years of schooling. In terms of occupation, 22.5% of patients were involved in rural activities (agriculture and livestock), whereas 77.5% of the patients worked in commerce, education, and other fields. In relation to the origin of these patients, 85% were from Governador Valadares; 15% came from other cities of the micro-region. Average household income for 40% (16) of the studied population was less than or equal to one minimum wage; 47.5% (19) received two to three minimum wages, whereas 12.5 % (5) had average minimum wages equal to or higher than four.
The presence of comorbidities (diabetes, hypertension, renal failure, and other diseases) occurred in 57.1% of ATL female patients and in 30.8% of male patients. The mean age of the studied population was 38.05 years (SD=20.04). The average age was 32.9 years (SD=20.0) for men and 47.5 years (SD=20.49) for women.
It was observed that 67.5% of patients had some type of adverse drug reactions (arthralgia, myalgia, arrhythmia, nausea, or poor appetite). In terms of gender, 92.9% of females had adverse reactions as compared with 53.8% of males.
Individuals with ATL showed the following adverse reactions: 42.5% had arthralgia (joint pain), 37.5% had myalgia (muscle pain), 25% were inappetent, 17.5% had arrhythmias, 12.5% had fever, and 45% had other reactions. It was also noted that the average adverse effects was 2.07 (SD=2.94) per patient, that is, each patient had two types of adverse drug reactions; the average was 1.77 (SD=1.75) for males and 2.64 (SD=1.75) for females.
Among the 40 patients studied, 38 had a clinically localized cutaneous form of leishmaniasis; of these, 80% had a single lesion, 15% had multiple lesions (two to three lesions), 2.5% had concomitant mucosal injury, and 2.5% had late mucous lesion. Most (77.5%) patients started treatment within 6 months after the lesion appeared; 22.5% started treatment after 6 months had passed.
The Montenegro skin test (MST) was the most used laboratory test for the diagnosis of ATL; only 5% of the studied patients did not undergo the exam. The parasitological and histopathological diagnoses were 30% and 42.5%, respectively. Among those patients who underwent tests for the diagnosis, the results were positive for 84% of MST examinations, 50% for the parasitological. For the histopathological, the parasite was found in 47.8%; 52.2% were compatible.
After confirmation of the diagnosis of ATL, 75% of the patients underwent further examination, such as electrocardiogram (ECG), among other tests, to check renal and liver function before treatment with pentavalent antimony.
It was observed that 72.5% of the patients received regular treatment or had treatment regimen as recommended by the Ministry of Health; 82.5% of the patients returned monthly for three consecutive months for evaluation of clinical healing. Regarding the clinical progress of patients in the three-month period after drug administration, the results were as follows: 67.5% of participants had clinical healing (complete healing of the lesion), 22.5% were not healed (with healing of the lesion or no lesion remission), and 10% abandoned treatment (they did not return for clinical evaluation of the injury). In terms of successfully treated patients, 78.6% of females were successfully treated as compared with 61.5% of males.
DISCUSSION
The incidence of ATL was predominant in men (65%) with a mean age of 33 years. This result was also found in other studies [11] [12] [13] . However, from 2001 to 2006, the number of reported cases in the City of Governador Valadares was similar for both genders, as 127 cases of ATL were male patients (52.7%) and 114 (47.3%) cases were female patients 14 .
The presence of the disease was observed in all age groups, from children to seniors. A similar result was observed in the macroregion of Campinas, State of São Paulo, Brazil, where children and the elderly were infected, a probable result of vector adaptation to the peridomestic region, as these age groups often tend to stay in their homes or close to them 13 . For ATL treatment, the drug used was pentavalent antimony, which may cause significant adverse effects. In this study, 67.5% of patients showed some type of adverse effect, and the most frequently reported were cases of arthralgia (42.5%), myalgia (37.5%), inappetence (25%), arrhythmias (17.5%), and fever (12.5%). These results coincide with those already described in the literature 6, 9, 15 .
With regard to age, a higher frequency of adverse effects was observed in individuals over 50 years old, at a rate of 66%, a result higher than that of the group aged 50 years and under. A 75-year-old female patient was also registered as having abandoned treatment due to severe adverse effects. The Ministry of Health recommends that patients over 50 years of age undergo a rigorous clinical evaluation before and during treatment, including electrocardiographic monitoring twice a week, a complete blood count and a biochemistry blood test for evaluation of kidney (urea and creatinine), pancreatic (amylase and lipase), and liver (transaminases, bilirubin, and alkaline phosphatase) function. Such tests should be monitored weekly to guide the dose reduction as well as the probable use of alternative therapy¹. In this study, we found that these patients had their clinical evaluation just before drug administration and were not monitored during treatment as recommended by the Ministry of Health. When the adverse reactions between genders were compared, it was found that the percentage of women (92.9%) who had some type of adverse reaction was higher than the percentage of men (53.8%), probably because 57.1% of women were over 50 years old, while 19.2% of men were in this age group.
The clinical healing rate was 67.5%, a ratio close to those described in other studies 9, 14, 15 .
The Ministry of Health recommends that patients, even when healed, should be observed for a period of 12 months after conclusion of the treatment regimen for the possibility of relapse. Therefore, after post-therapeutic monitoring during the first quarter (when consultations should be monthly), a period of nine months with bimonthly visits should follow. In this context, adherence to the recommended full monitoring is even lower, because as soon as there is healing of injuries, if the patient is not properly guided, the need for clinical monitoring can be undervalued.
Pentavalent antimony is still the first drug of choice for the treatment of ATL. However, this may present some disadvantages, such as the dependency on multiple injections, long post-treatment regimen, and the possibility of the patient presenting major adverse effects, especially in individuals over 50 years of age, as well as contraindications for pregnant women. To reduce the cases of abandonment of treatment regarding ATL and to get a better response to treatment, it is important to have a better monitoring of patients, which can be performed by health professionals forming part of a wider network of care, following strict treatment criteria adopted by the Ministry of Health, so that patient adherence to treatment and recovery of health status takes place with minimal physical and/or social sequelae.
In this study, there were four cases of abandonment of treatment. A 75-year-old patient experienced severe adverse effects of the drug (myalgia, arthralgia, nausea, vomiting, fever, and prostration), which caused the patient to quit the treatment. Table 1 shows that individuals over 50 years old had a higher frequency of adverse effects than individuals under 50. Individuals over 50 years of age had a 66% higher prevalence of adverse effects than people aged 50 years or under (95% CI, 1.14-2.41). The mean age of individuals who reported some type of adverse effects was 44.11 years (SD=20.14), while the group that had a mean age of 25.46 years (SD=18.37; p<0.01) reported no adverse reaction. The difference between the means was tested by Student's t test, and it was found that the mean age of individuals who had adverse effects was higher than the mean of those who had no adverse reactions. Logistic regression analysis was performed to identify the odds ratio between side effects and age. The results showed that being older than 50 years old increases the chance of occurrence of side effects (OR = 9.60 -95% -CI, 1.08-84.64) (p = 0.04). ABSTRACT IN pORTUgUESE
